Introduction: Medication nonadherence in elderly patients could result in a waste of medical expenses in a long-time span as well as deterioration of the patient's medical condition. Aim: The aim of this study is to evaluate the impact of one-dose package dispensing with patient counseling on medication adherence among elderly patients suffering from chronic disorders. Settings and Design: This is prospective, open-labeled, randomized trial carried out at dispensing pharmacy of the secondary care referral hospital, located in resource-limited settings of Anantapur District, Andhra Pradesh, India. Subjects and Methods: A total of 330 (aged ≥60 years) patients were randomly assigned to one of three study groups: Group A (n = 110), no change in dosing and packing; Group B (n = 110), one-dose package dispensing; Group C (n = 110), One-dose package dispensing with patient counseling. Medication adherence levels were measured using a pill count and visual analog scale (VAS) method at baseline and follow-up (after 1 month). Statistical Analysis: Descriptive statistics were used to represent the sociodemographic, clinical, and medication adherence profile of study participants. One-way ANOVA test is used to assess significant differences between three groups with a P < 0.05. Results and Discussion: Medication adherence levels measured by pill count and VAS method were significantly better in Group C (98.98 ± 1.34, 95.09 ± 5.02) one-dose package with patient counseling and Group B (92.93 ± 3.77, 90.09 ± 5.98) one-dose package dispensing than Group A (87.51 ± 6.23, 84.63 ± 6.86) conventional package (P = 0.0001, 0.004). Conclusion: Patients >60 years who are on multiple medications can benefit from one-dose package dispensing and appropriate counseling. This will improve medication adherence hence better outcomes.
Introduction
Medication adherence is well defined as the extent to which patient takes medication as prescribed by the health-care provider. [1] According to reports given by the center for health transformation, annually 120,000 people die in America due to not taking medication, it states the significance of medication adherence in health care. [2] Geriatrics will suffer from multiple comorbidities, loss of memory, sleep disturbances, and increased risk of polypharmacy. This will increase the risk of medication nonadherence in geriatrics compared to young people. [3] The number of drugs per patient in medical care for the elderly people was high in comparison with general medical care. The monitoring survey of Medicine and the Elderly in 2005 revealed that the increase in a number count of medication per patient will increase the risk of nonadherence. [4] Nonadherence will cause diminished therapeutic benefits for the patient, recurrent hospital and physician visits due to the decline of their medical condition, increased health-care spending, and even overtreatment of a condition. The rate of chronic disorders such as diabetes, hypertension, arthritis, and lung diseases will be very high in elderly people. Medication adherence is very important in chronic disorders in comparison with acute conditions. Evidence suggests that interventions which made to improve medication adherence will have the potential to reduce health spending, unwanted hospital or physician visits, morbidity, mortality, and it will improve health-care outcomes such as the quality of life. [5] There are various strategies to improve medication adherence such as simplifying regimen characteristics, imparting knowledge, modifying patient beliefs,
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For reprints contact: reprints@medknow.com patient communication, leaving the bias, and evaluating adherence. [6] These effective and economical ways of improving medication adherence were found to simplifying regimen characteristics. It includes adjusting timing, frequency, dosage, matching to patient's activity of daily living, using adherence aids, such as alarms and one-dose package dispensing. [7] One-dose package dispensing is one of the best strategies to improve medication adherence in the geriatric population.
One-dose package dispensing means giving out pleural medicines in a package where each dosage can be separated for the ease of identification and administration as per the prescription. One-dose packaging will avoid dosing errors, promotes patient safety, and improves medication adherence. One-dose packaging will help to prevent the chance of unintentional overdose of medications. This study aims to provide one-dose package dispensing with patient counseling in comparison with one-dose package dispensing alone and conventional dispensing system to improve medication adherence in a geriatric population suffering from chronic disorders in rural settings of Anantapur district. Evidence suggests that most of the studies in relation to adherence measurement and improvement are conducted in well-developed countries. In resource-limited settings as in South India, there is lack of formal education, low socioeconomic status, and poor access to primary health care. These factors make it important to evaluate the impact of counseling in improving medication adherence.
Subjects and Methods
This prospective, open-labeled randomized trial was carried out in dispensing pharmacy of secondary care referral hospital which is located in resource-limited settings of Anantapur District, Andhra Pradesh, India. The pharmacy department is a service arm of the hospital, which provides pharmaceutical services to the inpatient department, outpatient department, Intensive Care Unit (ICU), and neonatal ICU and pediatric ICU of the hospital. Pharmacy is functional 24 h a day with peak hours for outpatient's transactions is from 9.00 am-1.00 pm to 4.00 pm-7.30 pm daily on weekdays. This study was carried out for 1 year from October 2015 to September 2016. Due permission was sought from medical director and chief pharmacist of the pharmacy department. Ethical clearance was obtained from the Institutional Review Board before initiation of the study. Patients aged 60 years or more suffering from chronic disorders and taking treatment as an outpatient or ambulatory basis were included in the study. Patients on psychiatric medicines and alternative system were excluded from the study.
A total of 330 study participants who met study criteria were enrolled and randomly assigned to one of three study groups: Group A (n = 110), no change in dosing and packing (conventional package dispensing); Group B (n = 110), one-dose package dispensing; Group C (n = 110), one-dose package dispensing with patient counseling after obtaining informed consent. Patient demographic details including age, gender, educational status, socioeconomic status, current diagnosis, comorbidities, duration of disease, different categories of drugs used, and a total number of drugs used are collected from all study participants using a suitable predefined data collection form.
In Group A, all the prescription drugs were dispensed by the pharmacist in the conventional package and given instructions as per physician advice. In a conventional package, all drugs advised for the patient are kept in a single pack and dispensed.
In Group B, all prescription drugs are divided into single doses and dispensed in one-dose packages with instructions given by the physician. These packages are made with the papercard and contain divisions for morning, afternoon, and night. Each division had an indication to take before or after a meal. It makes identification and administration of medications as recommended by a physician easier.
In Group C, all prescription drugs are divided into single doses and dispensed in one-dose packages with appropriate patient counseling regarding the indication of prescribed medicines, dose, frequency, common side effects, possible drug-drug interactions, drug-food interactions, and the importance of medication adherence.
Baseline medication adherence for previous 1 month was measured in all groups using a pill count and visual analog scale (VAS) methods. In pill-count method, a number of pills consumed were calculated by the number of remaining pills with the patient, the percentage of medication adherence was calculated as the number of pills consumed in relation to the number of pills prescribed and dispensed. In VAS method, the patients were asked to mark their medication adherence rate for past 1 month on the scale. The scale comprises of grading from 0 to 10. In this, 0 indicates no adherence and 10 indicates 100% adherence to the medications. [8] After 1 month, a follow-up visit was conducted, again medication adherence was measured using a pill count and VAS method and compared between all groups to assess the effect of one-dose package dispensing and patient counseling over conventional dispensing method. Patients who are unable to come for a follow-up visit, medication adherence data was obtained through telephonic interview method.
Data generated from the responses of the participants interviewed were treated confidentially and were subjected to GraphPad Instat 3.0 software (San Diego, California, USA) for data analysis. Demographic characteristics of the participants are given in the form of descriptive statistics like frequency and proportion. One-way ANOVA was conducted to measure the difference between three groups before and after follow-up. The P < 0.05 was considered as statistically significant.
Results
A total of 330 patients were enrolled and divided into three groups. The mean age of Group A, B, and C are 68.58 ± 5.91, 69.59 ± 6.52, and 69.11 ± 6.48, respectively, most of the patients are between 60 and 70 years of age. All patients are uniformly distributed in three groups in respect of gender, educational status, marital status, diagnosis, categories of drugs used, and a number of drugs per prescription and medication adherence level as depicted in Table 1 .
Pill-count method was used to measure medication adherence level in three groups. Baseline medication adherence between Group A (87.35 ± 6.30), Group B (87.59 ± 6.98), and Group C (85.91 ± 7.03) was comparable (P = 0.139). After 1 month of assignment of one-dose package dispensing in Group B and one-dose package with patient counseling in Group C, medication adherence levels were measured, in Group A (87.51 ± 6.23), Group B (92.93 ± 3.77), and Group C (98.98 ± 1.34) (P = 0.0001) as shown in Table 2 .
VAS method was also used parallel to pill-count method to measure medication adherence. Baseline average medication adherence levels between Group A (85.09 ± 6.46), Group B (86.09 ± 6.22), and Group C (84.27 ± 5.81) was comparable (P = 0.09). After 1 month of assignment of one-dose package in Group B and one-dose package with patient counseling in Group C, medication adherence level measured, in Group A (84.63 ± 6.86), Group B (90.09 ± 5.98), and Group C (95.09 ± 5.02) (P = 0.004) as shown in Table 3 .
Discussion
Nowadays, pharmacist role has been extended from dispensing drugs to the management of drug therapy to achieve definite outcomes by providing pharmaceutical care services. One-dose package dispensing and patient counseling about the importance of drug therapy and significance of each drug will play a vital role in enlightening medication adherence to achieve definite clinical outcomes. [9] Medication nonadherence is a major problem seen in geriatrics due to multi-drug combinations. Pharmacists can take measures to improve patient compliance by counseling them about adherence and the role of each drug.
At baseline, medication adherence levels which are calculated by pill count and VAS methods in Group A, Group B, and Group C are nearly similar. There was no statistical difference between these three groups with a P value of pill count (0.139) and VAS method (0.09).
From study findings after 1 month, it was observed that there was a significant improvement in medication adherence levels measured by pill-count method, in Group B (92.93%) using a unit dose package and Group C (98.98%) using unit dose package with counseling compared with Group A (87.51%) conventional package with a (P < 0.05). Improvement of medication adherence by one-dose package and counseling and patients felt the advantage to reduce the improper drug use as well. These findings are parallel with a study conducted by Nakai et al., in which medication adherence was measured by interview method. [2] In the follow-up visit, medication adherence levels measured by VAS method are also significant in Group C (95.09 ± 5.02) and Group B (90.09 ± 5.98) in comparison with Group A (84.63 ± 6.86) (P = 0.004). These results are almost similar to findings of a study conducted by Schneider et al. [10] The one-dose package dispensing and counseling about medications are good for patient health, particularly in the geriatric population. We could not comment on any economic value of dispensing the one-dose package by pharmacist such as compensation rate because we did not evaluate the economic value of this activity. However, we suggest that there should be some incentive for this pharmacist activity with the appropriate value for improving the medication adherence, which was shown in this study as well as the result of many kinds of the literature of one-dose package dispensing and patient counseling by a pharmacist. More research activities on pharmacist role in patient care should be conducted to have better health outcomes with proper drug use.
Strengths and weaknesses
Medication nonadherence is the most complex problem seen in medication management of geriatrics; this study will provide insights for improving medication adherence levels in geriatric population by adapting one-dose package dispensing in medication management policies. The major drawback of this study was measuring the adherence levels by the number of pills remaining or by respondents rating in VAS, so these methods may not give accurate adherence levels toward medications. There is a need still existing in the development of novel techniques to improve and to measure medication adherence levels which will improve the clinical outcomes.
Conclusion
Although one-dose package dispensing by the pharmacist as a progressive impact on medication adherence levels, still some gaps exist. These gaps can be filled educating patients about medication adherence and their usage which observed in this study. Patients 60 years or more, on multiple medications, will benefit from appropriate counseling about their medication by a pharmacist. This will have a positive impact on medication adherence level to achieve better health outcomes compared to conventional package dispensing system. 
